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NATIONAL DAM INSPECTION
PROGRAM

PHASE T INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAOQQO32

Name of Dam: Harlow Brook No. 1

Town: Wareham

County and State: Plymouth County, Massachusetts
Stream: Harlow Brook

Date of Inspection: December 11, 1978

Harlow Brook Dam No. 1 is a 200-foot long,
l2-foot high earthfill dam bullt in 1910, The crest of
the dam is used as a roadway to a picnic area on the
west side of the reservolr. Dlscharge from the dam 1s
through a 5.1-foot wide by 10~-foot high arched concrete
conduit. Flow through the condult is controlled by
manually removed stoplogs wilth the top at elevaticn (E1)
45,9. Discharge from the conduit is directly intc the
reservolir of Harlow Brook No. 2.

There are deficlencles which must be corrected to
assure the continued performance of this dam. This con-
clusion 1s based upon the visual inspectlon at the site,
the available englneering data, and limited evidence of
operational and maintenance procedures., Generally, the
dam is In poor condition. According to the Corps of
Engineers guldellnes for the classification of hazard
potential, the dam has been placed in the "low" hazard
category.

The feollowing are visible signs of distress which
indicate a potentlial hazard at the slte: seepage at the
dam, spalling and undermining of the walls in the
discharge condult, missing riprap on the downstream face
of the dam, erosion of the downstream slopes and
accumulation of debris in the discharge channel,

Hydraulic analyses indicate that the conduit with

stoplogs 1n place can discharge a flow of 75 c¢fs with
HARLOW BROOK NO, 1



the water surface at E1 49,5, which is the average low
point on the crest of the dam., Therefore, an outflow
test flood (estimated as one~fourth of the PMF) of 26
¢fs will overtop the dam to E1 50.1. The conduil m
stoplogs can dilscharge 28 percent of the test flodd
before the dam 1s overtopped.

Because of the low hazard potential at this dam,
additional investlgations tc assess the adequacy of the
spillway and embankment are not considered necessary at
this time. However, until the recommended remedial
measures are accomplished, the Owner is advised to
remove the stoplogs in the outlet and lower the
reservoir, :

It 1s recommended that the Owner accomplish the
following: repalr the concrete walls in the condult,
replace the misslng riprap, repair the undermined
sectlons of the condult wall, repair the erosion of the
slopes and remcve the debris from the discharge channel,
The Owner should also implement a regular program of
inspection and maintenance,

The recommendations and remedial measures out-
l1ined above and in Section 7 should be implemented by
the Owner within a one year perlod after receipt of this
Phase I Inspectlon Report. An alternative to these
recommendations would be to remove the stoplogs and
draln the pond.

Fdward M, Greco, P.E.
Project Manager
etcalf & Eddy, Inec.

Approved by:

0
L aiva

Connectlicut Registration

ephen L. Bishop, P.E,
Vice President

Metcalf & Eddy, Inec.

Massachusetts Regilstration
No. 19703
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This Phase I Inspection Report on Harlow Brook
No. 1 has been reviewed by the undersigned Review Board
members, In our opinion, the reported findlngs, con-
clusions, and recommendatlions are consistent with the
Recommended Guldelines for Safety Inspection of Dams,

and with good engineering Judgment and practice, and is

hereby submitted for approval.

CHARLES G. TIERSCH, Chailrman
Chief, Foundation and Materials
. Branch

Engineering Division

FRED J. RAVENS, JR., Member
Chief, Design Branch
Engineering Divislion

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

APPRCVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

T™his report 1s prepared under guldance contalned
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Coples of these guidelines
may be obtalned from the O0ffice of Chlef of Engineers,
Washington, D.C., 20314, fThe purpose of a Phase I Inves-
tigation 1s to identify expeditiously those dams which
may pose hazards to human 1ife or property. The assess-
ment of the general condition of the dam ls based upon
avallable data and visual inspections., Detalled investi-
gatlons, and analyses involving topographic mapping,
subsurface 1lnvestigations, testing, and detalled compu-
tational evaluations are beyond the scope of a Phase I
investigatlion; however, the investligation is infended to
identify any need for such studies.

In reviewlng this report, it should be realized
that the reported condltion of the dam 1s based on obser-
vations of field condltions at the time of inspection
along with data avallable to the inspection team. In
cases where the reservolr was lowered or drained prilor
to inspection, such actlon, while improving the sta-
bllity and safety of the dam, removes the normal load on
the structure and may obscure certain conditlons which
might otherwise be detectable 1f Inspected under the
normal operating environment of the structure,

It is important to note that the condition of &
dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary in nature,
It would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condition
of the dam at some point in the future. Only through
continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I inspectlions are not intended to provide .
detalled hydrologic and hydraulic analyses. In accor-
dance with the established Guidelines, the Spillway Test
Flood is based on the estimated "Probable Maximum Flood"
for the reglon (greatest reasocnably possible storm run-
off), or fractions thereof, Because of the magnitude
and rarity of such a storm event, a findlng that a
spiliway will not pass the test flood should noct be
interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of
relative spillway capacity and serves as an aid in
determining the need for more detalled hydrologic and
hydraulic studles, considering the size of the dam, 1ts

general conditions and the downstream damage potentlal.
HARLOW BROOK NO. 1
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTICN REPORT
HARLOW BROOK NO., 1 RESERVOIR
SECTION 1
PROJECT INFORMATION

1.1 General

a., Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a national
program of dam inspection throughout the United
States., The New England Divison of the Corps
of Englneers has been asslgned the responsibi-
11ty of supervising the inspection of dams
within the New England Region., Metcalf & Eddy,
Inc. has been retained by the New England
Divislion to Inspect and report on selected dams
in the State of Massachusetts. Contract No.
DACW 33-79-C-0016, dated November 28, 1978, has
been assigned by the Corps of Engineers for
this work.

b. Purpose:

(1) Perform technical inspection and evalua-
tion of non~Federal dams to identify con-
ditions which threaten the public safety
and thus permit correction 1in a timely
manner by non-Federal interests.

(2) Encourage and assist the States to ini-.
tiate qulckly effective dam safety pro-
grams for non-Federal dams.

(3) Update, verify and complete the National
Inventory of Dams.

1.2 Description of Project

a, Locatlion. The reservolir is located on Harlow
Brook In the Town of Wareham, Plymouth County,
Massachusetts (see Location Map and Figure D-1
Drainage Area Map).

HARLOW BROOK NO. 1



Description of Dam and Appurtenances. Harlow
Brook Dam No. 1 1s an earthfill dam 200 feet
long and 12 feet high (see Flgure B-l). The
crest of the dam 1s 35 to 40 feet wide and is
used as an access road to a plenic area on the
west side of the pond. The elevation of the
crest varies from U49.2 to 52.6. Both abut-
ments tie into natural ground. The upstream
slope, which is generally covered with riprap,
has a slcope of approximately l.5:1. The upper
part of the downstream slope is grass covered
and has a slope of 2:1 extending to a stone
wall varying in height from 2 to 3.5 feet at a
1:2 slope (horizontal to vertical).

Dlscharge from the dam 1s through an outlet
structure located near the center of the dam.
This structure is a concrete arched conduilt,
5.1 feet wide including 8 inch wide curbs by 10
feet high. The conduilt is 41 feet long.

The approach to the outlet structure is a 5.1l-
foot wlde opening with reinforced concrete
walls and a rockfill bottom. The walls only
extend to the toe of the slope. Stoplogs at
the entrance to the condult were set at E1
(elevation) 45.9, The conduit invert at the
base of the stoplogs i1s at E1 36.1l. The
discharge from the outlet of the conduit is to
a 5,1-foot wide stone-=-paved channel that
extends to the toe of the downstream slope.

Size Classiflcatlion. Harlow Brook Dam No, 1 is
classified in the "small" category, since it
has a maximum helight of 12 feet and a maximum
storage capacity of 26 acre-feet,

The Massachusetts Department of Public Works
District No. 7 inspectlion reports dated August,
1973 and December, 1975 state the volume of
reservoir 1s 50,000,000 gallons (153
acre-feet). We could not verify or explain
this number, Our calculations Indicate that
the reservolr surface area i1s 4 aecres and the
storage 1s 26 acre-feet,

Hazard Classification. Immediately downstream
of the dam is the reservolr for Harlow Brook

HARLOW BROOCK NC, 1



Dam No. 2. Below Dam No. 2 are cranberry bogs.

- These bogs extend from the toe of the dam to

Route 25, a distance of 6,500 feet. Route 25
in this area 1s a high embankment highway. In
the event of complete fallure of the dam, 1t is
unlikely that extenslve property damage would
occur or than any lives would be lost.
Accordingly, the dam is placed in the "low"
hazard category.

Ownership. At the present time, the ownership
of this property is in litigation and is in
dcubt. The Holdlng company 1s the Empire
National Bank, New City, New York (Telephone:
914-634-6300). Local counsel for the company
is Mr, Jasse, Esqg., Brown, Rudnick, Freed &
Gesmer, 85 Devonshire Street, Boston,
Massachusetts 02114 (Telephone: 617-737-7800).

Operators. There are no known operatcrs of this
dam.

Purpose of Dam, Water 1is stored in the pond
for irrigation of the cranberry bogs down-
stream of the No. 2 Dam. Mr. Daniel 0'Connor of
Great Neck, Massachusetts 1s the owner of the
cranberry bogs downstream of Dam No. 2. He
reportedly has permlssion to remove the stop-
lcgs; however, he has never had to do so in

order to 1rrigate his crop. The pond upstream of

Dam No. 1 is used for recreatlonal purposes
such as fishing and swlimming.

Design and Constructlon History. Reports of
previous inspectlons of this dam 1lndicate that
the dam was constructed in 1910, No records of
construction were found. Between 1973 and
1975, the slopes of the dam were flattened,
riprap was added on the downstream side and a
rock fill was placed along the toe and slope of
the upstream embankment. These repalrs were
recommended 1in the 1973 dam Inspection report
made by the Massachusetts Department of Public
Works, Recommendations for repalilr work to the
outlet conduit were alsc made at that time but
were not carried out by the owner,

Normal Operating Procedures. Under normal
conditions, the stoplogs are maintained at El
45.9. Water flows over the stoplogs into

HARLOW BROCK NO. 1



Harlow Brook Reservoir No. 2. This water is
used for irrigation of cranberry bogs down-
stream from the dam for Harlow Brook Reservolr
No. 2.

1l.3 Pertinent Data

e

Drainage Area. The dralnage grea is
approximately 680 acres (1.06 square mile) and
includes Charge Pond located about 1.5 miles
north of the dam, on Harlow Brook. The
drainage area is sparsely developed, generally
wooded and relatively flat.

Discharge. Normal discharge 1s over the stop-
logs., The stoplogs are 5.1 feet wlde and the
outlet condult 1s 5.1 feet wide. The conduit
is 41 feet long. The stoplogs are set at Ei
45.9. Flow through the discharge conduit is
into a lower pond. Harlow Brook Dam No. 2,
located downstream, has stoplogs which are set
at E1 39.7. The discharge conduilt at Harlow
Brook Dam No. 1 can dlscharge an estimated 75
cfs with the water surface at E1 49.5 which is
the average low polnt on the crest of the dam.
The outflow test flood (estimated one-fourth
PMF) of 250 cfs at E1 50.1 will overtop the
dam.

™e maximum flcod level at the dam in unknown.

Elevation (feet above Mean Sea Level (MSL)). A
benchmark was establlshed at E1l 50.0 at the
side wall of the approach channel. This
elevation was estimated from the USGS
topographlcal sheet. Due to the lack of
construction drawings, thls elevation was
assumed for the purpose of the survey.

(1) Top dam: 52.2 to U9.2
(2) Test flood pool: 50,1
(3) Design surcharge: Unknown

(4) Full flood control pool: Not Applicable
(N/4)

HARLOW BROOK NO. 1



(5) Recreation pool: U5.9
(6) 'Spillway crest (ungated): U5.9

(7) Upstream portal invert diversion tunnel:
N/A

(8) Stream bed at centerline of dam: 36.1
(9)  Maximum tailwater: 39.0

d. Reservolr |
(1) Length of maximum pool: 1,700 feet
(2) Length. of recreation pool: 1,700 feet
(3) Length of flood controi pool: N/A

e. Storage (acre-feet)

(1) Test flood surcharge (net): 17 at E1 50.1
(2) Top of dam: 26

(3) Flood control pool: N/A

() Recreation pool: 11

(%) Spillway crest: 11

.+ Reservoir Surface (acres)

¥(1) Top dam: U4

¥(2) Test flood pool: 4
(3) Flood-control pool: N/A
(4) Recreation pool: U
(5) Splllway crest: 4

*Based on the assumption that the surface area will not
increase significantly with changes in reservolr eleva-
tion from 46.0 to 50.1.

HARLOW BROOCK NO, 1
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i.

Je

Dam

(1) Type: earthfill

(2) Length: 200 feet

(3) Helght: 12 feet

(4) Top width: varles from 35 to 40 feet

(5) Side slopes: upstream = 1,5:1

downstream - upper two-thirds - 2:1

(earth)
lower one-third - 1:2
{(stone wall)

(6) Zoning: Unknown

(7) Impervious core: Unknown

(8) Cutoff: Unknown

(9) Grout curtain: . Unknown

Spillway. (No spillway at this site, other
than outlet conduit.)

(1) Type: sharpcrested weir - stoplogs

(2) Length of welr: 5.1

(3) Crest elevation: U45.9 (top of stoplogs)
(4) Gates: None

(5) Upstream channel: soill and stone

(6) Downstream channel: paved stone to
Harlow Brook No. 2 Reservoir

Regulating Outlets, The regulatling outlet at
the dam 1s a 5.1 foot wide by 10 foot high
arched concrete conduit. Manually installed
stoplogs are used to control the flow.

HARLOW BROOK NCO. 1



SECTION 2

ENGINEERING DATA

2,1 General. There are three Inspection Reports -

2.2

2.3

2.4

titled "Dams and Reservoirs" dated September, 1973,
October, 1975, and February, 1978, which were :
prepared by the Massachusetts Department of Public
Works District No. 7 in Middleboro, Massachusetts.
There is alsc one Inspection Report of the dam
dated September, 1937, and updated periodically

-through October, 1969, which was prepared by the

Plymouth County Engineering Department. This file
is avallable at the Plymouth County Commissioner's
Office in Plymouth, Massachusetts.

We acknowledge the assistance and cooperation of
the personnel of the Department of Public Works
District No., 7: Mr. Richard Slade, in Middleboro,
Massachusetts; and the Plymouth County Engineering
Department, Also, Mr. O'Connor, the owner of the
downstream cranberry bogs, for his information on
the operatlon of the dam,

Construction Records. There are no construction
records avallable,

Operating Records. No operating records are avail-
able, and there is no daily record kept of the
elevation of the pool or rainfall at the dam site.

Evaluation

a. Availabllity. There 1s no englneering data
avallable, The DPW inspection reports provide
the only record cf repalrs at the site.

b. Adequacy. The lack of hydraulle, structural
and construction data d1d not allow for a defln-
itive review, Therefore, the evaluatiocn of the
adequacy of thls dam 1s based on review of
avallable drawings, visual Iinspection, and
engineering judgment.

c. Validity. Comparison of the available inspec~-
tion reports with the fleld survey conducted
during the Phase I inspection indicates that
the available information i1s valid.

HARLOW BROOK NO. 1



SECTION 3
VISUAL INSPECTION

3.1 Findings

8

General. The Phase I Inspection of the dam at
Harlow Brook was performed on December 11,
1978. A copy of the inspectlon checklist is
included in Appendlx A. Previous inspections
of this dam have been made from 1937 through
1969 by the Plymouth County Engineer's Office.
A 1listing of these inspections is included in
Appendix B. Inspection reports by the
Massachusetts Department of Public Works, dated
1973, 1975 and 1978, are also lncluded in
Appendix B.

Dam. Harlow Brook Dam No. 1 1s an earthfill
dam with an outlet structure through the cen-
ter of the embankment., Seepage through and
under the dam has formed a small pool at the
toe about 30 feet west of the discharge
channel. The water in this pool is colored
orange., A hole was observed at the toe of the
dam about 45 feet east of the discharge
channel. Thils area was wet. The hcle was
circular but could only be probed te¢ a depth
of 1 foot. The hole was possibly caused by
seepage under the dam or 1s an abandoned
outlet plpe. Seepage from this hole has eroded
a small gully 3 to 6 inches deep.

The upstream slope 1s covered wlth riprap. The
stones range in size from 6 to 18 inches. The
slope and riprap are both in good condition. A
stone wall protects the bottom third of the
downstream slope from the discharge water which
1s immedlately ponded by Harlow Brock Dam No.
2., '™e wall consists of stones 6 to 30 lnches
in size. Stones are missing In the vicinity of
the discharge conduit. The upper two-thirds of
thils slope 1s protected by vegetation. This
vegetation is growing close together and bare
so0ll is exposed. Surface runoff has cut
gullies 2 to 4 inches deep in the slope. Thils
slope 1s in fair condition. Vehicular traffic

HARLOW BROOK NO. 1



across the dam has destroyed all vegetation on
the erest. Ruts in the roadway are 4 to 6
inches deep. The embankments and crest are
generally in falr ccndition,

Appurtenant Structures., The outlet structure
is a 41-foot long arched concrete conduilt that
is located 30 feet west of the center of the
dam. The condult 1s in poor condition. The
approach channel to thils structure has con-

crete side walls extending to the bottom of the

slope and a bottom lined with rock. Wooden
stoplogs extend from El 45.9 down to El1 36.0,
There 1is leakage between the stoplogs. This
section of the outlet structure 1is 1n good
condition.

The condult has severe spalllng on the west
wall (see Photograph No. #), The reinforcing
steel within the wall 1s exposed and corroding.
The spalled area 1s triangular In shape and
covers 8.5 square feet. This area was wet and
dripping at the time of the inpsection. The
water is apparently coming through the concrete
wall., An 8-inch wide curb runs along both
sildes of the condult at the base of the walls.,
The bottom of the condult ls concrete. The
curb 1is undermined about 1 foot in the vicinlty
of the spalled area. A 10-foot sectlon of the
curb is mlssing on the east side of the
conduit,

Side walls of the discharge channel show
stalning and spalling. The walls are
undermined at the toce of the slcope. The bottom
of the channel is constructed of placed stone
and is cluttered with debris. Some of the
stone has been dislocated and is misslng. The
discharge channel is 1In falr to poor conditilon.

Reservolr Area. The area around Harlow Brook
No. 1 1s undeveloped. However, there 1is

one beach for recreation and picnic areas are
on both sides of the reservolir. One picnie
area 1s accessible by walking or driving over
the dam. It 1s possible that future
residential development could occur in the
watershed area. The drailnage area 1ls woody

HARLOW BROOK NO, 1




with open areas of sand. It 1s relatively flat
with an average slcocpe of 0.6 percent,

Downstream Channel., Discharge from Harlow
Brook No. 1 enters the reservolr of Harlow
Brook No. 2. This crest elevation of the crest
of Dam No. 2 1s at E1 41.0+, Stoplogs, which
control the elevatlon of thilis pond are set at
El 39.7. Cranberry bogs are located downstream
of Dam No,., 2 and extend 1.5 mlles to Route 25,

Evaluation. The above findings indlcate that the

dam 1s in poor condition, and there are several
deficliencies which require attention. Recommended
measures tc improve these conditions are stated in

Section 7.3.

HARLOW BROOK NO. 1
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4.1

4.3

b,y

4.5

SECTION 4
OPERATING PROCEDURES

Procedures. Under normal condltions excess water
overflows the stoplogs which are set at E1 45.9,.
Flow 1s directly into Harlow Breook Regervolr No. 2.
Discharge over the stoplogs at Reservoir Neo. 2 is
into c¢cranberry bogs. The owner of the cranberry
bogs indicated that, 1f necessary, he could

~maintain the level of Reservolr No. 2 by removing

stoplogs. Apparently, thils has never been
necessary.

Maintenance of Dam. The dam 1s not adequately
maintained. All previous inspection reports noted
that maintenance to the outlet condult was
required, This has not been accomplished. Some
limited malntenance to the slopes has been
completed, however, additional work 1s requlred,
such as replacing riprap and repairing the ercded
slopes.

Malntenance of Operating Facllltles. The outlet
conduilt 1is not maintained and 1is 1in poor condition.

Description of Any Warning System in Effect. There
is no warning system in effect at this dam.

Evaluation. There is no regular program of maln-
tenance or warning system in effect at Harlow Brook
Dam No. 1. Thils 1is an undesirable situation for,
although the dam is presently consildered to be of
low hazard potentlal, possible future development
in the area could alter the classification. A
program of inspection and maintalnence and a
survelllance system should be implemented as
recommended in Sectlion 7.3.

HARLOW BROOK NO, 1
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

Q.

d.

General. The drainage area of Harlow Brook
includes Charge Pond and several kettle~type
depressions in the glacial outwash overburden.
The drainage area consists of about 680 acres
(1.06 square miles). The dam 1s classifiled in
the "small" size category. At the time of the
inspection, the water level (El1 46.0) was just
over the stoplogs (El 45,9) about 4 feet below
the top of the earthflll dam. The water at the
toe of the dam is the pond formed by Harlow
Brook No. 2. Discharge from Harlow Brook No. 1
is over stoplogs which are 5.1 feet long and
9.9 feet high. The dlscharge flows to the
Harlow Brook No. 2 through a 4l-foot long,
5.l-foot wide by 1l0-foot hlgh arched concrete
conduit with a stone bottom. There 1s no other
known outlet at Dam No. 1.

Design Data. There are no hydraullic compu-
tations availlable for thils dam., The maximum
design flow 1s unknown.

Experience Data. Hydraullc records are not
available for this dam.

Visual Observations. The upstream slope 1l1s
riprapped and in good condition. The bottom
third of the downstream slope 1s protected by a
stone wall, Some of the stones are missing.
The upper two-thlrds 1s sloped at 2:1
(horizontal to vertical) and covered with vege-
tation. There 1s erosion due to surface
runoff. This has made gullies 2 to 4 inches
deep. The concrete walls at the intake to the
discharge condult are in good condition. The
stoplogs are made of wood and there 1s leakage
between the stoplogs. Then stoplogs extend
from E1 45.9 down to E1 36.0. The discharge
conduit is 1n poor cocndition. On the west wall

HARLOW BROOK NO. 1
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of the discharge conduit there 1s a spalleg
area, Also, the 8-inch wide curb is undermined
in this area. The discharge channel of the
outlet structure 1s cluttered with debris and
some of the stone paving on the bottom is
missing. The concrete walls 1ining the
discharge channel are spalled and cracked. The.
end of these walls are undermined where stones
are missing from the wall protecting the slope
and the stone-lined bottom of the channel.

Test Flood Analysis. Harlow Brook No. 1
recelves flow from 1.06 square mile of
tributary drainage area which includes Charge
Pond., Thils dam has been classifled as a small
dam of low hazard potential. According to the
Corps of Engineers' guidelines, the 100-year
frequency flcod should be used for evaluation
off the capacity of the spilllway. The 100-year
flood for this report has been estimated to be
approximately one-quarter the Probable Maxlmum

Flood (PMF).

The PMF rate was determined to be 1,050 c¢fs per
square mile, This calculation 1s based on the
average drainage area slope of 0,6 percent, the
pond-plus-kettle hole area to drainage ratloc of
7.1 percent and the U.S. Army Corps of
Engineers' guilde curves for Maximum Probable
Flood Peak Flow Rates (dated December, 1977).
The peak outflow rate for the drainage area is
calculated by applying one-quarter of the PMF
to the 1,06 square mlles of tributary drainage.
The total Inflow test flood was calculated to
be 280 cfs., By adjusting the inflow test flood
fer surcharge storage, the maximum discharge
rate was established as 265 cfs (250 cfs per
square mile) wlth the water surface at E1 50.1,

Hydraullc analyses indicate that the outlet,
with the stoplogs at thelr present elevatilon,
can discharge a maximum 75 cfs with the water
surface at El1 49.5, which is the average low
point on the dam. This dilscharge is 20 percent
of the outflow test flood. The maximum head on
the crest during the peak outflow would be 0.9
feet with a discharge of 2.2 cfs per foot of
width. Depth at critical flow would be 0.5

feet with a velocity of 4.1 feet per second,
HARLOW BROCK NC. 1

13



Dam Failure Analysis. The discharge rate due
to fallure was calculated for the east (right)
embankment of the dam., The peak dilscharge rate
would be 3,300 c¢fs with a maximum water depth
of 7.8 feet., The flow would raise the level of
the downstream pond by about U4 feet if all
storage was released by Harlow Brook No. 1.

The  flood would overflow and posslbly breach
the lower dam, The flow would then dissipate
rapidly in the downstream ponds and cranberry
bogs. At present, there are no bulldings
downstream that would be affected by failure
flows. For these reasons, the dam has been
classified in the "low"™ hazard category.

HARLOW BROOK NO. 1
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

8.

Visual Observations. The evaluaticn of the

-structural stabllity of Harlow Brook No. 1 is

based on a review of previous inspection
reports and the visusl inspectilon conducted on
December 11, 1978, As dlscussed in Section 3,
Visual Inspection, the dam 1s in poor condi-
tion., There appears to be seepage under the
dam in two areas., These two seepage areas were
both noted in the September, 1973 dam
inspection report by the Massachusetts
Department of Public Works, and in the Plymouth
County Engineering Department's file on this
dam,

Design and Construction Data. The dam was
built in 1910. No records or drawings of the
original constructicon are available. There is
no available information on the type, shear
strength, or permeability of the soll or rock.

Operating Records. There is no Ilnstrumenta-
tlon of any type in Harlow Brook No., 1, and no
instrumentation was ever installed in this dam.
The performance of the dam under prior loadling
can only be inferred by physical evidence at
the site,

Post-Constructlion Changes. There are no
as~bullt drawlngs of the Harlow Brook No, 1.
However, previous Iinspection reports include a
plan and cross section through the cutlet
conduit, In each subsequent inspection report,
the sketch has been updated to show any repair
work that has heen done., The major change
occurred between 1973 and 1975 when the slopes
were flattened and rockfill was added to the
upstream slope. A stone wall 2 to 3.5 feet
high was added to the downstream slope.

Seismlic Stabillity. The dam 1s located in
Seismic Zone No. 2 and in accordance wlth Phase
I "Recommended Guidelines" does not warrant

selsmic analyses at this time.
HARLOW BROCK NO, 1
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Based upon a review of avallable
reports, the visual inspection of the site and
limited operational or malntenance informa-
tion, there are deflcilencies which must be
corrected to assure the continued performance
of thls structure. Generally, the dam 1s
consldered to be In poor c¢ondiftion. Several
signs of distress were observed at the site:
seepage at the dam, erosion of the slopes from
surface runoff, spalling of the concrete,
missing riprap on the upstream face of the dam
and debrls in the downstream channel.

Hydraullc analyses indlcate that the dlscharge
condult can dlscharge a flow of 75 e¢fs with the
water surface at E1 49.5. An outflow test
flood of 265 cfs (estimated as one-quarter the
PMF) will overtop the dam by a maximum of 0,9
feet at a localized low polnt on the crest of
the dam, The discharge condult with stoplogs
can discharge 28 percent of the test flood.

b. Adequacy. The lack of detailed design and
construction data did not allow for a definl-
tive review, Therefore, the evaluation of the
adequacy of the dam 1s based primarily on the
visual inspection, past performance and
englneering Jjudgment.

¢. Urgency. The recommendatlon and remedlal
measures outlined below should be implemented
by the Owner within one years after recelpt of
this Phase I Inspection Report.

d. Need for Additional Investigation. Additional
investigations to further assess the adequacy
of the dam are outlined below in Section 7.2
Recommendations.

HARLOW BROCK NO. 1
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7.2 Recommendations. The overall condition of the dam

7.3

7.4

is poor, however, because of 1ts small size and low
hazard potential, further investlgations to assess
the adequacy of the dam are not considered
necessary at this time. The necessary repalr and
maintenance procedures whlch are required to
prevent further deterioration of the dam are
outlined in Section 7.3 Remedial Measures

Remedlal Measures

a. Operating and Malntenance Procedures. The dam
and discharge channel are nct adequately
maintained. It 1s recommended that the Owner
temporarlly remove the stoplogs at the outlet
and lower the pond level untll such time as the
following remedlal measures are accomplished,

(1) repailr the concrete wall in the conduit

(2) repair spalled sectlon of wall and fill in
undermined areas in the conduit and
dlscharge structure

(3) backfill and protect the ercded areas on
the slopes of the dam

(4) replace missing riprap on the downstream
face of the dam

(5) replace dislodged and missing stones in
the discharge channel and remove debris

(6) implement a systematic program of main-
tenance inspections. As a minimum, the
inspection program should consist of an
annual periodic technical inspection of
the dam and appurtenances, supplemented by
additional inspections during and after
severe storms. All repalrs and maintenance
should be undertaken in accordance with
all applicable State regulations.

Alternatives. An alternative to implementing the
recommendations and the maintenance procedures
listed above would be to permanently remove the
stoplogs. Such action may interfere with the
irrigation operation at the cranberry bogs.

HARLOW BROOK NO. 1
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APPENDIX A
PERTODIC INSPECTION CHECKLIST
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PROJECT HARLOW BROOK DAM NO. |

PERIODIC INSPECTION

PARTY ORGANIZATION

DATE 2/ w /2g

PARTY:

1.

2.

[SATEEERN ) E

-3

10.

Ar
PIMEQ3® w 2™

WEATHER Sunny - 30°F

W.S. ELEV. Y6G.O" U.8S. DN.S.

* AASED ok ASSUMED BENMCHAMARY
SLEVATION  6F 50,0 ST oN Tof oF
CONCRETE IMTANE  STRUCTURE ofF

RICHARD WEBER 6, CUTUET WIORKS.
Micuner & Lé&&T 7.
Sushn P‘:EP..CE 8.
\NLE BRARAGANL g.
10.

PROJECT FEATURE
DAM

INSPECTED BY REMARKS
R.WEBER / W, GWRERT

DISCHARGE  CORDUVT

b, BRANAGAN / M. GALB ERT
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PERICDIC INSPECTION CHECK LIST

PROJECT _HARLOW &RoOw. DAM MO, |

DATE w/ W /39

PROJECT FEATURE DAM ENMBANKMENT

NAME MIWAEL  GILBERT

DISCIPLINE GEOTECHNICAL

NAME_ R\CHARD WEBRER

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

ASSUMED E(EVATION S0.0 SET oN Tob
OF  COMNCRETE HEADWALL OF

Crest Elevatilon TINTAKE  STRUCTURE
Current Pool Elevation N, O

Maximum Impoundment to Date UNKN OWN
Surface Cracks NDNE VIS BLE
Pavement Condition N, A.

Movement or Settlement of Crest NONE

Lateral Movement NONE

Vertical Alignment NoN €
Horizontal Alignment NONE

Conditicn at Abutment and at
Concrete Structures

ABUTMENTS - Goobd
DASCHARGE cwhmnel RWPRAP Mici e AND

REROSION  MAS UNDERMINED TE ¢OmcRETT

Indications of Movement of
Structural Items on Slopes

WALL S

N A,

Trespassing on Slopes

UNPANED ROAD ©veER  CREST

Sloughling or Erosion of Slopes

DOWNSTREAM SWLOPE HAY EROSIDN

or Abutments DOE T SORFACE RUMOFE

Rock Slope Protection - Riprap RIPRAP 1S MiISSING ALONG TBE
Failures OF DOWNSTREAM SWOPE
Unusual Movement or Cracking at NONE

or near Toes

Unusual Embankment or Downstream
Seepage

PoOL OF ORANGE STAWED WATER, ORN
WesT 08 0oF DBISCHARGE STEUCTURE.
Ok EASY S'DE , APPEARS To BE REMAINS

O  copou ¥

Piping or Boils QON€

Foundatlon Drainage Features NOMN G
Toe Drains ORI OW N

NoM G

Instrumentation System

page_& of &



PERIODIC INSPECTION CHECK LIST

PROJECT Havlow Break Pam MNe. |
PROJECT FEATURE Owtlet Steuctuce

DISCIPLINE _Greotechwnical

DATE /Z /1/_/7,9
NAME Michae!l &11h eyt
NAME ‘Rfc,f-.a_ro? Webe v

AREA EVALUATED

CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
LATAKE STRUCTURE

a. Approach Channel

He wps raanﬁléﬂcli o
{{/;. e comerePe structure

roek
/f/ana " exBags only v fromeve st

Sliope Conditions

A7 A Cho)‘ a,;c;?/’baé/e.)

Bottom Conditions

%c/é ﬁ'//’_?ooa/ con 4/1‘79.011

Rock Slides or Falls

NA

Log Boom NS/one

Debrils Clear

Condltion of Conerete Lining /CZ,}

Drains or Weep Holes Afone
b. Intake Structure

Condition of Concrete Fasr

Stop Legs and Slots

Some feakase Hrouzh

3"'9 log s Mahua” INSTALLED
plegs,

Lu‘f ar,::ca.rs "'{m‘f' i Wou.f,,( be
difficultt o o so.

page3 o8&



PERIODIC INSPECTION CHECK LIST

PROJECT_ Yaviow Wrook Dawm Mo, |

DATE_ sz Ju/z¢

PROJECT FEATURE  (Caseclice? NAME A zharl Gctbesr?
DISCIPLINE __ Geoechwiral NAME Mo havd Weder

AREA EVALUATED CONDITION
OUTLET WORKS - TRANSITION AND Avehed conevete conduit
CONDUIT &% 0’ bt

General Condition of Concrete

go\-- s?a”ihq

Rust or Stalning on Concrete

Yo - Aorrzon?el crack Hhe entfire
é”?ﬂ Stariing on conp, ot wateriine

Spalling

You - AYEQ DN west wall af’froarﬂ;qﬂ:{v

Erosion or Cavitation

7o 3g T e sive - Rebay 1s expased

Appmrowiath, 1 77 upstiam ST opatec
ar< s w "y I

Cracking

WesT watl Has Horrzentsl/ erack
e calsr

ol =4 ¥ore ”
Alignment of Monoliths oy
Alignment of Joints N A
Numbering of Monocliths VA

x TKc.rt a‘so appeors + be $e4f¢7c coami-? ‘/4.*-0074 /[c

couc.vgf‘e wa,” ¢;~ ‘l“((s 'e)erosaaf avec,
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PERIODIC INSPECTION CHECK LIST

PROJECT /Vgréw ?raok ng Noe. 1

PROJECT FEATURE (Zik‘i‘, gﬁ"c:hug

DISCIPLINE_ Geotechunical

DATE_ __ {2 /ll_/?B
NAME Mie

NAME Richard Webey

AREA EVALUATED

CONDITION

OQUTLET WORKS -~ OUTLET STRUCTURE

AND OQUTLET CHANNEL

General Conditlon of Concrete

Ror

Rust or Stalning

Stainu th o at bottam neay welzy leve

Spalling

gh!!lll!ﬂ ﬂl! vey‘hcle s‘opc:{ wa".:

Erosion or Cavitatilon

EXTCmw 3/ CHOIS v ON -r/a,r hear

Visible Reinforcing

e walls, anol r—uvéro-mm-; o Me walls

Mo

Any Seepage or Efflorescence

4’”4 C#Al’e Scenc e

Condltion at Joints

farr

Drain Holes

Aone

Channel

J/Qa-(p/ccea( roek, Some rogl
/5 Aw.um»ﬁ

Loose Rock or Trees Over-
hanging Channel

Mo

Condition of Discharge
Channel

Clottered woith debri
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APPENDIX B

PLANS OF DAMS AND PREVIOUS
INSPECTION REPORTS

Page
Figure B-1, Plan of Dam B-1
Previous Inspectlons
Inpsection by County of Plymouth,
Massachusetts Englneering Department, B2
updated to October 1969 -
Inspection by Massachusetts Department

of Public Works (MDPW) District 7, B-5
dated September 21, 1973 -

Inspection by MDPW District 7, dated B_12
October 10, 1975 -

Inspectlon by MDPW District 7, dated
February 28, 1978 B-17
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DAM NO.2Z4.......
COUNTY OF PLYMOUTH, MASSACHUSETTS

ENGINEERING DEPARTMENT
INSPECTION OF DAM AND RESERVOIRS
Inspector... Lrfrocrer.. 1‘)"/46(4&" Datuffzé? F P87 élly ot Town...Focchiarra..
C‘harqe Aona Rosd
Location &2 Aariirm Sravk, /%’_f/a/ﬁ#q’ Hrwem S WasX cormat il oS amabe k. fdfdf/ﬂ)‘;

T ‘ .. Use, /@.ﬁfr}/@'f’ﬁr@?;,
Material and Type., ;)‘2?.(10/ ’J‘ﬁf/g(f//ﬁlﬂ Cooarere. J}//&/

Maximum Head in Faet (Full Pond Level to Bottom of Spillway) ... /flét:f
‘ Length....... BOQLECL ... Widih ... B0 LS i
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i
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Evidence of Léalmga........... . e Py -J'"G{:/éc?/@

Condition... sreese e kT ...

Topography of Country Below. <<%, /cozfﬂiff "d’(’rand’ery Jé/: Bt rensorios

Nauture, extent, proximity, ete, of buildings, roads or other property in danger if failure should occur ...,
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October 19, 1973 s
- . C.:::
Pine C"uvo ;crrace Ince. )
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1«{»1,__,“ LTCoR ,.‘l bk |
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z»:ay. Ropaliy or poplacd oo noodade

3 call th..se condltlons to your ottendion now,
Lan o ey '\d.
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FRZNe Ce S SO, Pa e
2 Dpuby Cldef Dafdncay
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. /V; Cerox oyfeyea/af':f/e{%(@/r ' clyg

INSPECTION REPORT - DAMS AND RESERVCIRS

Location: -8ity/Town WnREii/1 Dam No, #7-/2-3;0 - /0
e KB HoRRison f G. Bya1,vus
Name of Dam /fazprow fpook éﬁ;’ gr)  Inspected by:y in PDriand d-deAEos 05
9-21-73
Date of Inspection ~P——yppp—tr—
. Owner/s: Per: Assessors V Prev.Inspection 3- 2 3-7/
Reg. of Deeds Pers. Contact

FPINE &G RovE TEREACE, 7RG, | GGI MAN ST7,, AJALPEN, g ss.
L v Corn R R P M ST MIBRE I M

- Name St.& No. City/Town Statd Tel.No.
Name §t.& No. City/Town State Tel.No.
Name 5t.& No. City/Town Stats Tel . NG

Caretaker:(if any) e.g. superintendent, plant manager, appointed
by absentee owner, appointed by multi owners,

Civlo  Penoe Pl 250 L) a0 s
Name 56.% To. Uﬁ% = s e

No. of Pictures taken_ Abuys

Degree of Hazard: (if dam should fail completely )

1. Minor v~ 2. Moderate
3. Severe _ L. Disastrous
*This rating may change as land use changes (future development)
Outlet Control: Automatic_ Manual [P
Operative v yes; No

Comments: _ f2zhsci/ BOPRPS

Upstream Face of Dam: Condition:
Conditions:
i '
1. Good_’ég' 2, Minor Repairs l/
3. Major Repairs 4. Urgent Repairs

Comments: _ S/opes  shpited Ao [fattreoes

HARLOW BROOK DAM NO.1
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—_r - —— . e~

-

-

-2- Dam No. #-)2-32/0 ~ /&

8. Downstream Face of Dam: .
Condition: 1. Good 'fé?:'— : 2. Minor Repairs v
3. Major Repairs - L. Urgent Repairs

Comments: j§/éb? 3 54@3@! /g %zéy;n(a/
L:m.a/fr;ce, :?ﬁ' S\e(}!,‘?;o .

9. Emergency Spillway:

Condition: 1. Gobd. _ 2. Minor Rei)airs

3. Major Repairs _ L. Urgent Repairs

Comments:  NOAME

10, Water Level at Time of Inspection:

principal spillway. T ___. other .

3.4 ft. above . below__ v~ . top of dam__

11, Summary of Deficiencies Noted:
Growth (Trees & Brush) on Embankment .p
Animal Burrows & Washouts .,

Damage to Slopes or Top of Dam  agme Cooms loiadle. ¢ vgiom
Cracked or Damaged Masonry AR S eome cf.,,/c,:,} ¢ crp‘,/Z:.; ok S '//‘,’,47

[

Evidence of Secepage 728 Yes
Evidence of Piping Mo
Erosion ' LB e
Leaks M@

Trash and/or Debris Impeding Flow_ A/2
Clogged or Blocked Spillway Ald
Other

B-6 HARLCW BROOK DAM NO.1
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éd— lnr;naff.i Ipq }'c/!ec/. T/mwc, FX c;/s_.o a /4r?_g__é’£_s¢éf/zr_z&._x;sfqﬁ—a
en_the s :;“—-:,._h/_L,_._fz;_f e ll of She. comnc, el Ve 7--&@/*5:@11.-.!.55.5_1/75_/_&%

) head, the. ﬂ/_l_ Tétt.é”fli ol ‘f“c_ Ceng, T}H'J LGt Séo.../c/ éb’nfu’,z'(——/ _f’d-)" cof.
"3.0verall Condition: K

1. Safe )y 3
2. Minor Repairs Needed p///

3. Conditionally Safe - Major Repairs Needed

4. Unsafe
5. Reservoir Impoundment no Longer Exists {explain)

Recommend Removal from Inspection List

HARLOW BROOK DAM NO.1
B-7 .



[ .».L.a..m:.:._._..;-""

DISTRICT

mitted by_doyN Driang

DESCRIPTION OF DAM

7
Dam No. 7-12=3/0 /0
64ty /Town W/ARELNM.

e R-JS5-13
ol
Name of Dam_[{ARLOW _[gooy tresmss)
Location: Topo Sheet No, ﬁ{j’C:

Provide 84" x 11" in clear copy
clearly Jndlcated

of topo map with location of Dam

Year Built

Year/a of Subsequent Repairs

1910
Purpose of Dam: Water Supply Recreational
v Irrigation_ v Other
Drainage Area: /.4  Sqg.Mi. Acres
Normal Ponding Area: Acres Ave.Depth
S0, 000, 000
Impoundment : - Qﬁiiggg; Gals. Acre Ft.

No. and Type of Dwellings Located Adjacent to Pond or Reservoir

i.e. Summer Homes, etc. NONE
Dimensions of Dam: Length 200 £r.  Max. Height__ /2 Fr
Slopes: Upstream Face Ve T,
Downstream Face S _Fr
Width Across Top 38 o

Classification of Dam by Material:

V.

Earth

Timber_ Rockfill

Conc. Masonry

Stone Mason,

IRy

Other

B_8 HARLOW BRCOX DAM NO.



DAM NO., 2-2.-3/0-)0

A. Description of Present Land Usage Downstream of Dam:

[00__ % rural % urban

B. Is there a storage area or flood plain downstream of dam which
could accommodate the impoundment in the event of a complete

dam failure _ ____/  yes _— no
10.
Risk to Life and Property in Event of Complete Failure
No. of People 0 '
No. of Homes_ o__
No. of Businesses_ (@
No. of Industries | 3 Type _CRANBERRY K065
No. of Utilities_ _ o _~____  Type :
Railrcads o ’
Other Dams___7-,2-340 -#f .
Other
— e — e

Attach sketch of dam to this form showing section and plan on an
83" x 11" sheet.

HARLOW BROOK DAM NO.1



DESCRIPTION OF DAM

DISTRICT .~
Submitted by: H"._/’\"':.é“)) 1/ Dam, No. '~ /2 - 3,0 /2
Date 2 ~t =73 :Ciﬁy/Town Py 4 ey

/ D it
Name of Dam f-'f*/;//f,: R /

1. Location: Topo Sheet No. 45 C

Provide 8%" x 11" in clear copy of topo map with location of Dam clearly
indicgted,

2. Year Built: L FLO Year/s of Suﬁsequent Repairs “< 20 :f
3. Purpose of Dam: Water Supply Recreational "
Irrigation / Other
4. Drainage Area: A5~ sq. Mi. ' Acres
5. Normal Ponding Area: Acres Ave, Depth
Tmpoundment $ \_S‘c? 222 o020 Gals. Acre Ft.
6. No. and Type of Dwellings Lécated Adjacent to Pond or Reservoir
i1.e. Summer Homes, etc. /(/J -
7. Dimensions of Dam: Length = /0 Z Max. Height /% ’

Slopes: Upstream Face %/ a & - - -’d-'.,/é

. )
Dovnstream Face S e =

Width Across Top ZS

B8, Classification of Dam by Material:

Earth o Conc. Masonry Stone Masonry

Timber Rockf111 o Other <. ++* - .
—_—— — ~~

9. A. Description of Present Land Usage Downstream of Dam:

el % Rural % Urban

B. Is there a storage area or flood plain downstream of dam which could
accosmodate the impoundment in the event of a cozplete dam failure

v Yes _ No

HARLOW BROOK DAM NO.
B-10



DESCRIPTION OF DAM ' .2,

Dam No. T=s -3 -2

10. Risk to Life and Property in Event of Complete Failure

No. of People =4

No. of Homes o

No. of Businesses o

No. of Industries /Z Type (oo Voo
No. of Utilities ) Type d
Railroads <

Other Damg - 72- 3/4 — /'/

Other

11. Attach sketch of dam to this form showing section and plan on an
84" x 11" sheet,

HARLOW BROOK DAM NO.1
B-11
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INSPECTION REPORT - DAMS AND RESERVOIRS

Location: _Ctty/Towm 25, 242.57. DamNo. 7- /2 ~3/0-/8

ALY

=
Name of Dam ,;féf,; /z‘?/‘n/‘. /  Tuspected by: 2 o .7

Date of Inspection: &~~~ A5

Owner/s: Per: Assessors. V’/, Prev. Inspection P 2/-73

Reg. of Deeds ' Pers, Contact

—— - 2 .
1-/476 ‘4/;7&/& R R A N A Y, /%_-n r//‘[ //%/ %7 PV

Name - St, & Ne, City/Town State - Tel, No.
Name ' St. & No. City/Towm State Tel. No.
Name St. & No. City/Towm State Tel. No.

Caretaker: (if any) e.g. superintendent, plant manager appointed by,
absentee owner, appointed by multi-owmers.

({i‘/‘é /262/?(‘1. /.../E‘{C 2 3.4 /’/)f//—'{/"";:;A"P'.'M;:“; "/}’ .

Nane St. & No, City/Town State Tel. No.

No. of Pictures taken: A Ar-e.

Degree of Hazard: (if dam should fail completely)*

1. Minor / : 2. Moderate

3, Severe - 4, Disastrous

*This rating may change as land use changes (future development)

Outlet Control: Automatic Manual —
Operative: Yes V// No
~ N T A ! ’ .
Comments /‘?wﬁr Lo 2c "/;,/:r:;e, 'd//",'/-'; 4/ . ,j"/ :-/ Aol Con v .,
s s

7"'/-'/ A ,//,.-',; Vo,

v/ /
Upstream Face of- Dam:

Conditions: v/’;’///
1. Good 2, Minor Repairs

3. Major Repairs 4. Urgent Repairs

Comments:

HARLOW BROOK DAM NO.1




9.

10.

11.

INSPECTION REPORT ~ DAMS AND RESERVOIRS

b

Downistream Face of Dam:
Conditions:

1. Good

am No. -2 =30~/ 0

2. Minor Repalrs

3. Major Repairs

Comments:

S

4. Urgent Repairs

A e,

Emergency Spillway:

Minor Repairs

Conditions;
1, Good
3. HMajor Repairs

Comments:

2.

4, Urgent Repailrs

./ ft.

Water Level at Time of Inspection:

above

v principal spillwvay

Summary of Deficiencies Noted:

Growth (Trees & Brush)} on Embankment

v below

other

top & dam,

Anirmal Burrows & Washouts

Damage to Slopes or Top of Dam

Cracked or Damaged Masonry

> .
Evidence of Secpage /14:
Evidence of Piping /{/3
Erosion .f;{;
Leaks (,ﬁ
Trash and/or Debrls Tupeding Flow ,{G;
Clogged or Blocked Spillway ,ﬂsé‘

Other

HARLOW BROOK DAM NO.1l



INSPECTION REPORT -~ DAMS AND RESERVOIRS ’ 3.
Dam No. 7--./2-3/‘9-/3

12. Remarks & Recommendations (fully explain)

[y

77“ «7‘4 Pl -'.’r A D e D) (/.f?/ﬁ r" :/r’.‘ = /75,4/7',
—"7-“4'. [l -’/ﬁf?m'.//«-'r Z’/ 5/‘) N D/%f’ v'~-’/d"( -/—’-"
/.)/:-7"-’»/ ;5 e’ ';"‘/57,//;,-, / "/z (;/; v s.-.“‘.'i«t,- 4 e /./';,_f s f:
) /,-, -—-277;/—:,/ -"_‘/ //s/n"’-—",/ /—//'-"/“.;/.’. /'?; T . f_);u..r ¥ / e

< / 7 .-
4/r NP Ry AR ET N B e a3 / I e R e T e

R s
J I A / / et S s sse s L /- R 2 Car nyo

L ’
2 / / o . -
ol 4 L n e Z A .-,’,'"-4,/- 3 /2/:-%/0// S s/ e

. Ve
-~
. /grﬂ ,-(//.-'.-—-/ A /—- s oY j oot “/ / ! "‘/’/ e
A )
~ ‘./ )

P iR P N ¥e Rkl e )
p
13. Cverall Condition:

1. Safe :

2. Minor Repairs Needed b”/,

3. Conditionally Safe - Major Repalrs Needed

4, Unsafe

5. Reservoir Impoundment no Longer Exists (explain)

Recommend Removal from Inspection List

HARLOW BROOK DAM NO.1
B-14
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J;w %m;zwmwz//g c%%dda&émf@%{/
g.remﬁm /we 9[ égwmam)zm&z/ J(V//c’mcd-
9 / harlnent / éiwsrwwwn(a/ Qfm/ 4, (0@;1 Cteere) /

@waﬂww %ﬂ WWM;W

May 22, 1978 o Nk Speet, Bostor 021

Pine Grove Terrace, Inc. Re: InSpection ~ Dam #7 12-310-10
661 Main Street : ' . Wareham

Malden, MA I ' ) Hollow Brook Dam #1
Gentlemen:

An 1nspection was madp of the above-named dam on Pebruary 28, 1978.
Our records show the owner to be Pine Grove Terrace; Inc.
If this information is incorrect, please notify this office. With

any correspondence relative to this dam, please 1nclude thP number
as qhown.'

We recommpnd that you correct the follow1nq condltlons hefore they
become serious and more costly,

‘1. Leakage through flashboards.

2. Deterioration to concrete -~ extreme downstream end of the walls
from the water level tg the bottom of flume.

Very truly yours, ..

G A

JOEN J. HANNON, P.E.
Chief Engineer

cc: Department®of Public Workq
District No. 7

MAP:fns 50

HARLOW BROOK DAM NO.1



4,

6.

INSPECTION REPORT - DAMS AND RESERVOIRS ‘

Location: City/Towm b)rczira~ Dam No, 17123 - 210 — [0
- -+ '
Name of Dam Hou.(,u_) ‘O!Zboid N() ] _ Inspected by: 2, /%-p .

Date of Inspection: OB e 70

v/[ X
Owner/s: Per: Assessors Prev. Inspection As 6'(: 10~10-17%

Reg. of Deeds Pers. Contact
1. /PIUG Qreo«? [erence lve. Lot Man S WH!DEA/)”PFES,
Name St. & No, City/Town State Tel. No.
Name St. & No. City/Town State Tel. No.
* Name St. & No. City/Town State Tel. No.

Caretaker: (if ahy) e.g. superintendent, plant manager appointed by
absentee owner, appointed by multi-owners.

- .& —_—
(f)é‘m Pc‘erPr e 20H u)c‘a‘r )?Juwmo'u.f )71/1%;’5, .
Name St. & No. City/Town State 'I"el. Nu.,

No. of Pictures taken: Nm)r—_

Degree of Hazard: (if dam should fall completely)#®

1., Minor l/ 2. Moderate

3. Secvere 4. Disastrous )
*#This rating may change as land use changes (future development)

e

Qutlet Control: Automatic Manual

Operative: Yes '/ No '
Comments: jx_C- G)A.]F._E()m & w/ FASeBonrnsS é‘i G NG /?a W%
C//C-VF:Z’]T‘{VE SPHL VYR

Upstream Face of Dam:

Conditions:

/ 2, Minor Repairs

3. Major Repairs 4, Urgent Repairs

1. Good

Comments:

HARLCW BROCK DAM NO.l-—




INSPECTION REPORT - DAMS AND RESERVOIRS 2,
Dam No. 7|2 - 31— [0

8 . Downstream Face of Dam:
‘Conditions:

1. Good v’ 2. Minor Repairs v

3. Major Repairs &, Urgent Repailrs

T T
Comments: S-.},rﬁlﬁ‘tfﬂm&éiwm 7\.‘«3'&‘60 la I' Lum UJ Pt s,

A‘T —P-\:ﬂmp,. G{': SIME,

9. Emergency Spillway: \J(suc;

Conditions:
1. Good 2. Minor Repairs -
3. .Hajor Repairs 4. Urgent Repailrs
Comments:

10, Water Level at Time of Inspection: .
§.3— fr, above V/ below - top £ dam.

principal spillway . other

11. Summary of Deficlencies Noted:

Growth (Trees & Brush) on Embankment }\}(\
Animal Burrows & Washouts fUR
Damage to Slo;;es or Top of Dam ’\.)0
Cracked or Damaged Masonry \16 S

Evidence of Scepage l\)()_
Evidence of Plping - N()
Erosion Nﬁ
Leaks | HRv ?LHQN hadidps

Trash and/or Debris Impeding Flow ]U()
Clegged or Blocked Spillway Uf\___ e
Other,

HARLOW BROOK DAM NO.1



INSPECTION REPORT -~ DAMS AND RESERVOIRS .3.
Dam No., 1-12-Ri-10O

12. Remarks & Recommendations (fully explain)

S 1RpsT it Jo—i1d-1§

(DR'F‘”AS G\aob Herefh‘ CE{’ ’EY\QEL(T—.’AN" LU[DTH,

gﬁm? leavame }\b‘rem‘l\H@U T’wﬁ%u 'Pr’:r-,n A I\b

’-Rbuu OUEQ ‘F/ﬁoFNP.DS .(Da‘ruma EA‘TIEN—‘[\(,\ C(;uc ,
lg AT %O'W_Ow\. AT 'EX'I'CFB“'E: \ 4 uAs Q‘[{?EH«-_. EAJD

67[‘ p s, ~— [WInieR LEVELFD @)u’ﬁ‘on« o‘p Hum &

—— X Too b

13. Overall Condition:

1. Safe \,’///

2. Minor Repairs Weeded v/

3. Conditionally Safe - Major Repairs Needed

4 . Unsafe

5. Reservoilr Impoundment nc Longer Exists (explain)

Recommend Removal from Inspection List

HARLOW BROOK DAM NO.1



APPENDIX C
PHOTOGRAPHS

HARLOW BROOK NO. 1



NO.1 UPSTREAM SLOPE OF DAM

NO. 2 DOWNSTREAM SLOPE AND OUTLET STRUCTURE

HARLOW BROOK DAM NO.1




NO. 3 STOPLOGS AT INLET STRUCTURE

T
T

£sa™ e

| el
NO. 4 DISCHARGE CONDUIT

HARLOW BROOK DAM NO.




I = "

NO. 5 DISCHARGE CHANNEL AT OUTLET STRUCTURE,

NO. 6 VIEW DOWNSTREAM FROM DAM
HARLOW BROOK DAM NO.1
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APPENDIX D
HYDROLOGIC AND HYDRAULIC

COMPUTATIONS
Page
Figure D-1, Dralnage Area Map ' D-1
Computations D=2

HARLOW BROCK NO. 1



e <. - WAREHAM, MASS,
; =3 QUADRANGLE
\ ,

WJLOCATION]
1.OF DAM

7 %

SCALEIN FEET

oNameeinn A Y,

FIG. D-1 DRAINAGE AREA MAP — HARLOW BROOK



METCALF & EDDY. ENGINEERS

Project NQ.{' RC-V“-‘:-W O\C Now Fe“ Daws Acct. No. Q (91 : Page / ot 5
Subject P/qmoufh COuw’- i Mass, Comptd. By LE B Date /’//6-/7?

Oetail

HA RLOW BEOOK DAM@"’) ca. By 0.2 S ZY .

@ 7&,5{- Flood | 57‘ora.qe ' é 5{'ova‘\6 F'unc-how: E

|
5
| , |
; | I"'" Total Dvaw\d{-t Are'a - [ 06  m'™ : :
= |
|

2-- Pondrsy Areas 06 +.025 = PEY
L Sink holefivear 027 + 017 _. 044

| |
; Total Area /%nd(x)waamP(f).’ o075 o f
| i

i

. %pwrffwws: ' /0015- -7, {% ..... i R

- S ooss

}5&3 Aue S'fo{u? = 0.6 Z,

4 US!WJ C (‘E Cuvu.e; " P(’aL Ffuw Fu—t‘u aém{ vide
Udues e Peal Flow Rate was esrfrwatet 4o Go s/ th, % boue
"Flat £ Coasal” ard falan ot (050 S, fani®

~ Size Clasg ! Small’ H¢3qv.L'F’a+.. Low . 'Sp;H Des, Flood fﬂ*’vfoo-{r (VeT
Use ! TestFlosd = (60 ¢r Frcqr s PM F.

5- | Jest Flood In{low =7z (1050) 100 = 280 cfs l

Ford 5+och
The poue avea (5,0064S ,nu, af elev. 750
Based on a Comsr‘ area. 7, VZj imcreases

at 4,!3 ac. feet pen foot a,C ptt increare,

7- .SFr‘deuT cvest elew. I'S 45—:7{(73,3 0( exf'c\(,: 540[)’03:)
8- 54‘ovaje Fomcetions gre bosed omn e = Q,,,[/ "‘”L]

Soud = S-ﬁofaae Vol ., 1a fée':owo:r relatel €o ,Gm:a( @om‘
o Ferms o.{. PYIRY; u’ ratia oved e dratn ag¢ arca .

5@\ fwc!«cs)— /2 D(/oo(, Yz 068 D P:ohr ram of.,rr.mu

D+ Stovaqe depti i feet aboue sprifway cr(.rtf- " retev oy
G . Stovene Funedons i (Test Flood & /4 PurF- i€ needed)
Fer =280 —- 59 S=2%0~ 40D
F/’%PMF: 560 = 59 S =500~ 40D

D-2



METCALF & EDDY. ENGINEERS

Project NQ}: Re_b"‘e‘-u 9( NOI/\ EeA'QQ M acct No.

Subject

Plymeovth County , Mass.

petan HA RLow _BRook DAM (Me.t)

Dis<h arge l?a.:lm'ﬂ s

A - Spc'”Wd.l-g -as we\r
’ !

Crest Stoplogs @£l 45,9 whdth SLE
Use Wnllians .{Hp,jeh u“c'dv. Tables” il ,fJ:3O é'.mo sicle Covte,

Paﬂ‘d E{eUr
&

47
20

48
50

49
q0

B- Spillway -as O?‘r{lcl.l.
L)

57
9o

&0
4o

é [ 9’ Page 2 of 5
Comptd. By L& & Date ///6/7_?_
Ckd. By »B.LZ Date 4/1/ i ’/7 7

52
z2850©

FOY de ‘HﬂS puéy 3"("0}4’, Opewvim Be[ow S-’-OPIOj; tuowl £
choke and acft a5 ov ch‘e CAveds S'x 1,67 = 8((-‘J Co & Culot

D = 0.6t (§) |/23H8 = 39,16 H,;"'

Poud Elew
&a

49
7o

[y
y O

£t

Yo

52
(o0

Note: Moveweut of 54‘°Pl°3 to upsir. slot would elimiate clhoke”,

C - Ovev Crest Flow

Us€ broad cvert

{ow vel(ateon

A = ‘ZIS’S— Hcl.-r-
ﬁ!( r T Cf«ow) ”O/hﬂh Clhounnel . -lr.h P3 J-l, ]

@1 1#0'PL 4P 5L @, BOP L, 504 @, 0 @E FoS4

Foudd &1 s 51
@, 730 oo
& — Z2oo
s — 40

<SG /30 Yoo

D- Powne Drawdown

Kemove 12" of s;‘o/:/03: “7 ponel @ £l 459 Qou;zfé.dfcf: Ganeas A°)
. 133438

b-3



METCALF & EDDY. ENGINEERS

Project >\.\. (L) .

¢ U Acct. No. Page m of 3
Subject EO(S*bM B Mas/ Comptd. By Date \«\\h.\u_nw
Detail \ R Ab, Ck'd. By Date \\\ m\\ﬂ.@
@ Q_wnv:».\ha s M*G_\Pn_m m.w ,m.*o.wc.ymr. Fovmetiom \UOSQ\ m\ﬁt.
I .9
_ N\ 1 m, N
! N 7 _
| | | |
| | m |
! e, m .,
| , | .Aﬂ !
L w W ‘” !

_ , )
R N— ” | 0\
N N _ °
I IR M= R “ |

T e oz \ 1
I \ | § Y
\ | &
\ © ¥
v
: o
% _ / ]
” > ; _ . :
] 8o
" of 3 m /
. Q ;
| o ~5 / v
! ~ , R Y
Mc @y 19 ™
1 < 3 S
H ' b UOIh.N Y & . R, W
Y ‘1. ‘ _ -
| |
wed o 18-
2o¥” \ M N
9 sm L, / ]
-
"o ,_
,m..uT. ,
L __GEY¥ AR §
> EPS
_ J/.If.. " wl..r N
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| ._ o -0
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METCALF & EDDY. ENGINEERS

Project Mﬂ_&.@;}d Da-“‘r Acct. No. él?’ Page 4 ot S

Subject —E@M&L%'&LL— Comptd. By LER Date / //Cp/‘??
veail _L[TARLOW BRook QAM (Weo.t) oy 2182 oo 2 /13 /75

@ Cvest Flow Charactevistick
Max Hd ! =se.t -~ 41,22 69" (4.2 af local low pt.)
g = 2.55 ("= 208 ofs /3
At Cvidecal Flew

Ye = 0.53" , Vo= .13 (ps



METCALF & EDDY, ENGINEERS

Project A!4-4- P()U!._gw 0{ AJW r-'-((-lz DCU\MJ Acct. No. @ !q f Page ; g

— of
Subject _.Ebf.muﬂ‘ CC) Ulﬂ""-‘f 2 Mﬂf-f Comptd. 8y L—E 5 Date /7[/@ /7?
Detail MOW BQOOK DAM (:Uo.l Cxd. By W1 B 5 Oate /’// 7/?9

o 'i""j': f'f'i - | | .'“f __" o o
I@ ’F;u'/urg/ Da

! eres

!r—-—m-—__..__&dfc Failure Flow! e ; - _._ N ._..-ﬁ.,_.,-_.___
* ! FPond Elevaliemn - W@qu;) | |

s ' | Toe Elevatrion — 37.7
T DQIM..LQu.&{-k 5ub\j ect o Bre«u.l\eu'a = (20 f&fa{ffjud,) o
- W, = 40%(120 ) = 48 | !

i

ie
 Qp = he8 Wo ()" = Les(48)(118)" = 3300 c.f

Gt TRedEL 49572 W5 efe T '

¢
i
|

| . - Storege Veluws Poleaced! | - o | 5
L . Storaqe Above Spillway 3.6 (403 ) > 115 :
‘ ., Stovase Below Spillwey Lrgayq.(y = ! g
e B :j'f"o-(mf $forage --j 2 Bl v
Cb.\o.uue( H'_.léég.uhc'x: o | |
There 15 o dowuﬁvegm ;&,au rnel, Ha_fv(ow Bvaak@dw-ﬂofl’

clf:;&arﬁc dr#ec#‘.t o f“q 0r:£4rea_;u Cud c-f B wothan /av;'jer
pend (aveat® G acves)  which rafoen _d*‘s_‘ckarje; tuto
awcller poscibly /uj?e/‘ pord S 1
CTha ¥ down Stredin poud would be raifed
by' abeut 4 feet If all stovage was released
63_ Havlow, Brook Daw - Aol

Time "'a Dram !

d3see (26 ) . -
Seo0 () (3300 ) = 019 Hovrs or 11 Minctes
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS

HARLOW BROOK NO. 1



